Most tidal current turbine designs are focused on medium and large scale for deep sea, less attention is paid in low water level channel, such as the region around the islands and costal sea. This study is to develop a horizontal axis tidal current turbine rotor blade which is applicable to low water level island region in southwest coastal region of Korea. In this study, the hydrofoil NACA63-415 and NACA63-817 are both adopted to analyze. The blade using NACA63-817 showed the higher maximum power coefficient and good performance at small TSR (Tip Speed Ratio), which gives the blade more advantages in operating at lower water level channel, where is characterized by the fast-flowing water. The cavitation pattern of hydrofoil is predicted by the CFD analysis and verified that the NACA63-817 is the appropriate hydrofoil in the test site of tidal current resource and the hydrofoil showed considerable performance in avoiding cavitation.
Introduction
There are over a thousand islands in the southwest coast of Korea. Although the population of the islands being decreases annually, the power consumption in the region annually increases due to the growth of the convenient facilities. (1) Under the economic growth circumstances, small islands that face difficulties in connecting to electric power network, and seek to expend their independent diesel power plants, so more power generations are required.
Less tidal current turbine system is applied to the southwest coast of Korea island region, as the sea area near the islands are shallow, the middle or large scale tidal can not be set up. But the shallow sea area is rich in current tidal energy and produces reliable, predictable and continuous energy source throughout the year.
The higher density of water relative to air (water is about 800 times of the density of air) means that a single generator can provide significant power at low tidal flow velocities compared with similar wind turbines. However, it is accompanied with high possible cavitation, which will sharp decreases of performance and serve life. (2) (3) (4) (5) (6) (7) Therefore, 4 hydrofoils are compared to achieve a blade with low possible of the cavitation occurrence, on the premise of high power coefficient 2. Site Survey Fig. 1 shows the annual energy density in the south-western region. Yang et al. (8) assessed the tidal current energy in South Jeolla Province and suggests some candidate locations for tidal current power plants. Byun et al. (9) carried out a study to estimate the prospective tidal current energy resources off the south and west coasts of Korea. It is found that off the coast of Jeonnam Province include the greatest concentration of high energy density sites, including:
Uldolmok, Geocha waterway, Changjuk waterway, Maenggol waterway and Hoenggan waterway. Fig. 1 shows that the high annual tidal average energy densities are mainly found in waterways characterized by narrow widths, since this landform leads to strong, rectilinear tidal current flows (9) . Therefore, it can be considered that a turbine deployment in the Uldolmok Strait between Jindo and Haeman. Fig. 2(a) presents the channel landform condition clearly. The channel is an excellent likeness to a pipe, no sharply extruding ledge on the channel bed, and the smooth bed focus on the range of depth 20m∼30m (10) .
Due to narrow widths, strong tidal current is produced in Uldolmok: the maximum current speeds and no significant neap reduction as shown in Fig.   2 (b). The observed strong currents result from the highly dominant nature narrow landform. (12) . The cavitation number and pressure coefficient are defined as Eq. (1) Table 1 shows the blade design parameters, which are determined by the actual operation condition of horizontal axis tidal current turbine(HATCT). Fig. 8 shows the chord length and twist angle adopted for the design of a 3-pieces rotor blade.
Cavitation analysis

Blade design by BEMT
In addition, Blade Element Momentum Theory (BEMT) is adopted to optimize the design for a rotor blade with the consideration of tidal current conditions at installation site. Fig. 9 shows the shape of designed rotor blade model and radius ratios for the investigation of cavitation occurrence at the locations. 
Results and Discussion
Power coefficient
The power coefficient is given by Eq. (3) at TSR 7. Therefore, the blade using NACA 63-817 has the advantage of output power at low TSR, which results in relatively more output power at site condition of high tidal current speed.
Pressure distribution on the rotor blade surface
In order to examine the hydrodynamic characteristics of the HATCT rotor blade using NACA63-817 hydrofoil by CFD analysis, the value of pressure coefficient (Cp) surrounding the blade pressure and suction surfaces is compared quantitatively as shown in Fig. 12, according to the blade radial local radius ratio. As shown in 
Streamlines on the rotor blade surface
Conclusion
The performance and cavitation analysis on a 
